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opulntion)€r Hfl^oQAj «flof*M 3€ 4)5. J*fHo|^^ 
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[■941*1] 

!T32i 

o]&Q ?Mim^ gj £4f ?\0W*\ {Method for 

ducing Avian Chimera Using Spermat ogon i al Cells and Avian Chimera} 

t#S) W«l 4*9] 

4]3^M]7f i=^# <9^°1 3<H Sm. 

£ 4^ 4^3 £3*121 3J€41a3 *fl2J «fl°<? ^ofl *m ^EfiO £o|^ 

Jr. 5^ 24^ £3*1^1 ^€>M1S21 AflSj ufl<tf *]igof] of^ ^EflO t£oJ^ 
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tf^s] -Mtt 4^) 

DflEj $ ^^^Ofl B*«l ^0|cf. 

1994\* D)^^^ (microinjection) of) S^o} >8^*j.o£ 33*4)5 

permatogonial ce11)S] o)^ (Brinster and Zimmerman. 1994: Brinster and 
arbock. 1994)0) o}^o]*) o]$l&. o)S\ S-JLMQ £r^°l ^fi^lJl 

ransplantotion technology) 2] 7fl^ofl £^o| *£3>o]%z} (Ogawa 1997: Nagano 
d Brinster. 1998: Nagano 1998: Russell and Brinster. 1998: Russell ^. 
98) . 

1994>d Brinster J§oi)^ ^€>M]5<H] oj^-ofl^ . ^ °1 *fl 5. 4- El & 

3 3€4)£7r 41**1 -2.S o|A]s)<H ^t^# ^tfcKr 2# ^^3X2.^. Brinster 

Zimmerman^- -n-<3^^.i ^^91 ^ 7 A Df^-^S] ^|^^ (seminiferous tubule) Mi SI 
±^3l (heterogeneous mouse testis cell mixture)^ ^^ofl -#*J>{j 

olnfle} (germline chimera) 2] B.JL*\5SLJL . -?r3*rS>H lac Zfr 

^4i^lX7h >M]^^ufl21 (lumen) £j 7>^ o>Efl»o] 7 j^A ( basal nemb rane) V} 
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fl^ofl ojejoj (rete testis)** Q&ll&S) ^ (connection) O o]& 

o\ 4*£*fl (recipient)^ tfl-fofl &o\4{& (dornor cell)3. 7 r ^*fl^r 

£ 7\%ff\&Z*. °l°fl BrinsterS} Avarbock^- 1994^ ^^S. °1 *J (testicular 
11 transplantation) § £ofl lacZ -fr*|**£ 7f*| ^ ^-§-*fl 3 :£ vJjoM ^-g- 

4> 5tf£-# §>M°fl. £}*m*l§ oi^«v ^-g-ag #«ysj 

terilizationjof) . (Busulfan)o] LflA|}£) (endogenous) 

€4)£*f ^°-^>M (spermatogenesis) # ^ 

i<^r ^-§-« #°J2K> S§ 7Hr>8# Ji^ ^ 

a o|* 3^>Hl£ o|Ajoi] ^ft> Ji Qn g 2f Short°fl °]6fl 1995V* ^S^lSi 

Cfl, oplofl^ ^Al^Aj^i (Primordial Germ Cell)** W o] 
* ^ ifloflAlS) (colonization) ^Bfl£ £>M^ ^ . 31*1^ 

>M15^ ^ 3 4: 41 3* tflofl^ ^Bfl^ 0>q^|D> ^4]*^ ^-A>*> <gEfl# 

3*>£r 2# ^*rSH. ^ (testis)S^El £^ *WQZ2\ 3 

ZL °1^°f) oj^Tjo! ^^^l^o, ojAjofl o*^7f JlJlSlSi^cfl (Clouthier 

. 1996). o| <3^-oflA| ^ (SCI D mouse) tflS oj^si ^ ( r at)Sj 

^ (rat) <gEfl# 7**1 (mouse) ^dh vflofl^ Sfol ^ 

o|^^£l §MJ2.S^ = 4lS (Sertoli cell)^ ^7}^ 
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50 (supporting) % ^ ^o|Slo_i4. o\S^ o\&7\2\ o]*]o| $ 

4123 q^ofl ci)S|oj 7|^S] o]^o| *}%5l*r Tlpm slsm. 

^ SUCtfe *fl5l£ O|^0l ^^UfTfl Sl&th 

<3 ^3 (inmunodeficient) ^3 A>-§-ofl£. £^cKa >S*l>flS£Sj >^ 
aturation)ofl 2]*} ^^^^ofl^ ^BfltffScf (Ogawa % . 1996b: Dobrinski . 
99b). o] - ^^7l^«>-§- (allogenic response)©!] 2]*) ^7} <§>8 ^i^-Jr ^ 

3.7jo| oMoi *HJsj£- -S-^t* 5U5tt^. S»F °|s4*> 3- 

0 #7| ?]6fl A 3^*fl23 AJ^ (germ cell developmental timing)©!) 

^Jl (Franca 1998). ^ ^ ^<>l <>l^°1^7l ^6->o}a^ SI 

35^o) ±SS]3.. $\2\ ^^-ofl^ 52-53^o] ifiSju*. b}e^ o]2.]*\ 

51 3rfc MIS ^3 t\-=. %o\ ^ # o -g^ 

521 ^Bflofl oJ^L 7 f (Russell and Brinster. 1996). o| 

S Wls\JL Sit}. 
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M (Schlatt 1999). ^ ^.fctfl o|Aj (Zhang 2003). £ 

3* 7fl ^^tfl o\6\ (Dobrinski 1999). <9>:Ei %± >H]£2J 

^rfcM] o]AJ (Ogawa 1999). cfl7}^ . . ^) ^4,^X3 nf-°^ ^ 
MJ ojA] §ofl J£ji7t 5U^. 

^^^©1 o|A]o| JiJISj&t} (Brinster and Nagano. 1996). o|j£ SflSJofl 

*£ji3&ct (Avarbock ^ . 1996). 

^#*fl ^ iflofl^ o|43 ^oj >J15E^ (colony) °J £*V o|«L<H2i} 

Nagano 1999: Parreira 1998). o| jijaofl aje^ oj4J£ 

araffin section)^ §*1 ^cfl o|^ 37 fl^ ^ofl ^Sfl«V ^ 

30*35. £a*Hr 2# SU^Sm. 
Sl^c; oj^§ ^z}o\ Sj^^iSj o|Ai*h ^ ^oi £ « ^ o.^^^-^ 

£5. £^ (image analysis) 7|£# ol^oJ «g£ i|*J^3€- 10 7 

/^A 0 ^ (Dobrinski 1996b). ojafl ^ji^ (testosteron) ^5.ofl4 

A7\ (Ogawa 1998). o]#<q S.JL<A\M^ ^ 

»H*}*1 *7»« £i3 <2# ^ Sl&Ji. iflofl^ 
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&o1*l4r -S-Zfl ^<H] 3«lefltm*f 2 (Shinohara 1999) # 

chlatt 1999). oRVofl^-. ufl %#4\&<$ £\*$ ^o|o] s] ^ ofl 

*J X«V ^ofl si*} #ojom S g^ofl olA]*M ol## ^ 5U£r 7^>gol 

2^°fl>H^ ^Ul^^lX £^ «H<>1- ^^l>*na^ (embryonic germ cell){} ol-g- 

<g*J3# & S.%°\ #Eflo|tf (Chang 1996). 

33 q)£ o)-§.*M i«a*f7| $J*r »^o] ^fiSj&^cfl (Qian 

2001). o]^*V ^ a A^-oj nfl°- V*o ^BflolD^ 73^1 UlS^l o}3 
^opf cH^Ji. *)o] (germline transmission) 7} 1*°15J7| °Jo> 

ufl^ &*i3<>! mv*\. eHl^ ^ sm. i*J -Sr*!^ HSJ^ 

oj^ofl oj«> 3^ tflofl>H^ 374^3 AJl (Nagano 2000) 

*>^. 33!>fl£# ol^.*l £«f ?>olnfl^ ^AVofl tfl*J- iJ7i- 
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^ cfl am. 

£ ^ ^ 51 *P]SJ u^Sj ^^1*> ^g. 3^33 gj 

^3 °<N)°fl £ (a) ^fl] S^SJ ^i{> ^=-*}£r ^ 

: (b) #7) ^^S^Ei %± ^S. 2}#^]o|^ (po P ulatioii)# ^£|*Rr : (c) 
71 ^4: 4]S B^eflo|£ (population) # 4l£>S#°l7+7* £#s} Hj)^ofl^ Bfl^ 
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33 xfl£ Sr©fl!°13# ^*Ur (d) #7l iflo^lf 3^ 413: 

£^ #7) 3:£ 4)£ n^fl°I3§ ^-§"*fl £4r 3^ofi ^SJ*r°l ^olnfl^O 
***G 33>*]££ £^ ?H^ets| ^SS^Wd 

£ 5b^ofl &o]M. 3341XO ol§-«> a# ?Mmief ^ 

*V W*«g0|C*. £34 ^oj c+^jofl ^ 

§2* 

^"9. ^ojAfl (donor) S-^Ei 3 ±U ^ . £ ^ o] #ofl 

«^*l*-50^. 7}3 «r^*>7flfe 4-30^3 o]^t>^. 3^£- 

* «7H*W <»}# ^ ^r^. 

OH. 3^S J f£| 4)£ ^#2flo)>3# ^*>C}. ^ofl 

3£^ ^^ofl oj- ^^^^j 5J n 4 ft *fM*Ka 3dfc2 ; 5|§ §^^J2 31^ 
^# *]7i*m. cf&. 3:£# °l-§-*M ^ a^teta. 

g^l^ofl^. #o| »3ifc >M]a (testicular celi)"-g- 3€#>M*i3t. 33^7i 
aofl^H *efl^ *<M4l£# 33 ^lS. ^15 (Sertoli cell). 

(Leydis cell) a^JL 7le* %>*\2l*\<*\ ^^>Hli 3 

m Vfl£l >*fl£^§ SjD|# r I^. %0\ -3^ 4j£ S^#iflol^»2} £-§-^C*. 
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^± 2l*W &*%tr ^^lofl #*foj ^ 5U^.d|. 

21 +*Jt £*!ofl *Ja^cJ. J*!} Ul^AMfe. 

7]2J 2#7fl 2.A H}*8. van Pelt (1996) ^ #£M1l4°W)-E U <£! jM£| 

<D 2^711 Jl± *|Ej W 

°l Ogawa (1997)21 *tftg 3J j2] "J^ofl afE| ^Alsjcf. $ 

7fll4<>^ Ef<a io) -§-6H^! HBSS (Hank's Balanced Salts solution) ofl #7] ^H]^ 
SPWjI. W}-§-A)?l c}£ e^Alo S ^El*lc}. 

® van Pelt (1996) 

EM Hfl*]ofl #7| 3£ ^»fl*m. 

^E|7imo>^) E}<y I 5] ^^>yo| -B-Dtjig HBSSofl^ ^ S-*ll*Ui. Bl^ 



38-13 



41 S H|§eflo]>3# £ WM^M -g-cH -^^ 4)5. B^tflo]^- 

4)£ (8permato8onial stem cells) ^ ^± 41X5. 3X^r 4l£ 

%M*r?Hfe ^-?r°t4]5. ##oj^ (fibroblast growth factor) (ofl : <37|# ^-*r°l 
5. #3^74). °J&^-$fA> >8#o]*r-l (insulin-like growth factor-1) . ^7|4l3. 
*r (stem cell factor). -Sfefl 4! 3*9 #3 ^7* (glial derived 

urotrophic factor) £fc 0)2\ SLV*W . H>^^* r 7fl ^-Jf-oMlS 

*h °J^^-^-^ 4)^^-1. ^7l^l3£ol^ o|2| 2*8% S9«r»1. 7># «m 

Hr^*>7fl^. £ ^ofl o\&s)£. «H^1^ £2^4l°j7r# 4>7 r *| 
^*fDl. 7f# «r^^l*}7fl^- ^^1^1 of <>J;<fiol74 (leukemia inhibitory factor) SL 

7}3 '34r°l4l£ SV^**. Ql^^-?f7h ^^°17}-1 51 s^plnl cH.^joiaf 

£ Hfl^ofl ol^Sl^ «H*l£r 24r ^3 : it ^3) . 1 

(ofl: ^tJW ^3) a s) 2oJ «>^efcf. olfi]ofli. 

tfSMl (ofl: P-Dl^£°im§). ^^l-^D>01S^«I^O r ^) (antibiotics- 
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timycotics) . H|^ <>}D]!t# (ofl : o}s 7 |y o\^u\^7\ , o^^HE/f, 

. 5J N: Hepes ^#°-^) a^J 5 

aj$ix|£3 aflojo. % ± ^ s ^yio|^ofl fl- 4]B£>e| 4] 

71 hb°^i ^ si^- 7|t^>mis^ -g-s-oMis. ^^I7i7i^>na. ^^i^s 

n J-r-^: STO ^5.^ (SIM mouse embryo-derived. Thioguanine- and 
abain-resistant fibroblast cell line)o|D|, $_t\ *3 *1 7) 7| *J ^ £ 

^^7|^^laoM. 7.3J ure*l ^S^7|7|aJ>Nlaom. ij><y . £ 

«0| #ofl 2|#£J4r ^^ofl^. ^7] *J*oMl£. ^^7|7l^^)5 5! aj^7|^J^]S 
o-efl^ £ # 0|£*K=. £o| ure^ ^7l£| 7l74>fli^ Hl)7l7r 
#3 C^4H ^fl°lH3 7^-^ofl ^^rd,, Hfl7|5 §7jA] 7l*Hli 

»t1 G crS ^ ^15. Hf^-tTjO]^^- 4~g-*J] (recipient) ^ ?\ 

°flem ^tf*>c+. ^<ys|£r aj^ «H°<W8ofl4 5^-47fl^. ac* 

^*i*wi^r s«y-3o<y §9i hh°j*> nre*i*m. z^tr ureajc.Tii^ 

^*l^-70^. ic} «rea]*>7fl^ *H)a|*-50^3. 7 r *J Bre*l*r*l^r 4^-40^ 

21 o|-g-*H}. 
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3^ 4l£ i^r 3£ 3 4: Hl£S] ^<y£ noloflet *1 nJ)-¥- 

#*Jo|t+. oj^«> ^£ ^4:^tfl 

£ tt^Sj H^HNtf ^°H°fl ^Tfl (d) 0]J?10I] ^A)tf\ 

£ ^ S*°lB*fla£ (i/i)o| ^ °-. a^ofl o]ofl 4>33 7fo|ufief 

71 ^21 ?>0|llflEH=. *]3*> ?}0]^sL #3fi 4> Si^. 

£ ^£ tfo o >ftf i^. Hm^jWfe It. iflWI. ^3:. SOU. ?\ 
. % ^ Hi #71. 7f# iW^SWIfe £H1 ^ SU^. 



«}^. £ •g'go] 7>olDflE} ^"J^ ^ov o>qe| Olsons. ^A]^ 
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##*> £*>oj. ?H<j^ £#3. J££* #°im?fl >g#>j ^o|m)E| ^^7> 

W ^ StlM. ^a^jo) ^^^ioj] -^>}^Cf i°J*Rr ^-?-oi|^ °} 

3. #7| #7R} <8#*Kr M# #?l ^T^f ^£<M 

sj&8 alis. 

£ ^^oflofl ct^, £ igg^ ^o|uflEf^ #£*V ^ 

£ 1^3 3E ^ °^°fl £ (a) ^°141 i^SJ #-fcG 

^X): (b) #71 ^5.^- El 3± 4l£ B}^£i]o)^ (population)^- ^M*}^ CjXJ : 
) #7| #dt >Mla Bf#£flo|>5 ( P opulation)# 4)5.# #<>] ^7f «fl7|<M nfl 

oloj 3€ >Mia nf#zfl°1^€- ^Tfl; ^ (c*) #7| #^ 413l n^o]^ 

4f #71 ^± 41 a D}^0l>3ofl S,2fl **17^ ^o|A]7l^ ^7fl: (d) #71 #^ 
3L nf#fllo1>3 #71 ^4: H}2. V\$Z]}o}^*r ^ £ = ^Jiofl ^*K=. 

: 5! (e) #71 ^-§-*l2l <gof £St£ ^7fl# i«*>fe 

^£ 2^-21 ^#^^€ 
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£ ^3 ^^<H1 %L°\M. S.^ ^€4J£ ^^>MlSofl sjzfl ^o] 

G 37|=-^ (electroporation) . eia^-nfl^n ^o|^^ (Won 8 . 1380) 

efle £ «joj^^-Dll7a ^l 1 ^ (Chen § . 1990: Kopchick # . 1991: Lee & 
uman. 1990)o| 5U^- #7l*V ^7l§^^€- £ ^T^o] Tfltftf ^ofl n*Ej- ^ 
*}*r %°] 7}% "WWc* ^-S) *l 305715 X) . 

£ US 3 n^a|?} ^oflofl d^BS. *W\ *3*Kr ^ nMS-H 

m>a *3*Ki a«*>3. #71 (c) ^Tfl oj^iofl tH>a# urnm^ ^>ns 
•^m^ ^t^o^ #71 (d) smi^ ^s*i m>8# meims^ 

£°! *4f7* sm. 



38-18 



##£j *|*]# 7f*! ^oflTfl ^olCf. 

1994V? Brinster ^^o] 2 ^7l) (Two step enzymatic method) Q 7\ 

S *M # ^^2J S^oJ) u}t»f °J7J£J * r sm. 

its; 3^ s^-4f^ «ra Mjoii ^o-vdj. a s\n\r xiuma.s. 

£^ e 3<&<>1 &J°°J. §^<>f] Dfl^^ ^EflS tfl ^7]^D1M (abdominal air 

c)s. sm. ^%*\?\ *m m yaw 

°l-§-S|5tm. 3£^f *!^f*l PBS ^-§-^ofl n 

S 4^SJ 3^*r 10-207l)§ «J#^5a^D|. 24^2) ^ ±^ 2 7fl# ^^r^^. 
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±&^-Q $IWJL *W (tunica albuginea)# 7Q7\*\%M . oflif-g- 

£ ^ol^ *MM ^ HBSS (Hank's Balanced Salt's 

lution. Invitrogen)ofl &2\>HHoW E}oj I (log/mi. Sigma) # ^oj ^ 37*C £ 
hB°^7| (shaking incubator) oil ^ 15£*> . HBSSS * t^l 0.25X 

^>y-l mM EDTA5. 15£?J JjBlSHftch #6j]£l 3;£^*j§€- 70 *n sQ&oW?] 
ell strainer. Falcon 2350)3. * S^P# ol«-*M 

. 10g 3,1 15?JolDi. 4l£^f o|e| ^ (4^)2* ^ (24^)3 4 

S^tH g-El^ ol^cf^o^. i x 108 ^5£^ 100 mm ^SL^^MM 

W 5% COg Hfl^7|ofl>H «fl 0 <f^^. 

DM EM (Dulbecco's minimal essential medium. Gibco Invitrogen) 
*| ofl 10 % (v/v) ES cell ^efio} ^ (FBS. Hyclone. Logan 
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). Ix ^}2fl-%oMs«jEflsM;*fl (Invitrogen) . 2% & ^3. 10 dM °\°]bc 
. 10 mM Hepes ^ 0.55 mil 0 -D] s^ofl^ft £7^8.2.^. ^^J^KS. 

10 ng/m£ °]?J ^?flDlo> qj^j (Sigma). 10 ng/m« °»?J <3?}q %*o}sH& % 

°}7} (Sigma) 31 100 ng/me °]?J °!#?!-8-At ^ oj^-I (Sigma)3 3 
*W /WHfli*. ^ *liM^ 5«J. 10«J 15*J# «H°<f 4^. 5£7jo, 0.25% B 
my EDTA Jft^eW ^ afl Bfl^^lS^^ ^ £ €41 

Sf^r %}2\ Hflo?^ 2 k 10? cells/50-100 w£S ^ 

*M ^.§.*| tflJL olAj^c+. olA]^ ^oj < 7 ^) 3\ >g^ol (24 

%) ^-M B£S *!W5a:n. ^*>^ ?flE|°i ^a>°j| {4f»> 

10 mg/kg (20 mC)S <H%°1 ^A^f^ct. o|* u\#si ^ 

^-ff°JJ# ^A?}2\ (Hamilton. 100 uZ. 33G)# °\%*\o\ ^± 

3 3~ (upstreamjofl o|*|*U* o]^. ^<Qo] 

y * -2]nf# «Hlf# fMJl. 



38-21 



®2\ 6fl**W 3^ 0>2fioi] Slo £S D^>;Ofl 

S| ^j^©] #6fl i£ *W1>M 4>££r 2^7]7} 

C*. 3^°fl 7flo|*loj Ol^Oj g D )3 o>ofl>H E 

«-^ofl tfl*M *3°1.°S 3£AJ|Ol i^Tfl ^Hflf* ^^-ofi £AJj3 tgofEl 

J^Sf i^Tfl of^o] \W7\ 3# A^Tfl (i/i) 
Ol^ ^*]>j ^oJiflEt S 3^°1 7H?W. 

^3 as) 

6fl«^*| 3^ fl*|«Hl fliHS 0}^^0fl 

2J ^^J^oj #6fl 3;£# i# ^nl^ *MI>H 2U8*t7l7> 
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e^Bt ^<U#J2.^*1 ^rt^l^ tfls >*fl£3 ^<yo| 7}fe«}X|3 

(Busulphan) xjsm ^ #°]# 7 |£^ ^-§-*^ ^ 5U# 2°.^ 
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